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SHORT REPORT

A Brazilian cohort of patients with Tourette's
syndrome

Francisco Cardoso, Claudio C M Veado, Jose Teotonio de Oliveira

Abstract
The clinical features of 32 patients (24
males) with Tourette's syndrome in
Brazil were studied. The mean age at
onset was 7-1 years, tics being the first
symptom in 71% and hyperactivity in
29%. Blinking, grimacing, and shoulder
elevation were the most common motor
tics and sniffing, throat clearing, and
grunting noises, the most frequent vocal
tics. Coprolalia was present in 28%,
echolalia in 16%, palilalia in 9%, and
copropraxia in 25% of patients. Attention
deficit and hyperactivity disorder was

diagnosed in 63%, and obsessive compul-
sive behaviour in 44% of patients. In 84%
of patients there was a family history of
tics whereas attention deficit and hyper-
activity disorder and obsessive compul-
sive behaviour were respectively present
in relatives of 19% and 53% of the
patients studied. These data suggest that
Tourette's syndrome in Brazil is not
clinically different from other countries,
supporting the notion that genetic
factors play the most important part in its
aetiology.
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Tourette's syndrome is a disorder charac-
terised by a combination of motor and vocal
tics with onset usually in the first two decades
of life, lasting more than one year and causing
considerable impairment in social, occupa-

tional, or other important areas of function-
ing. Many patients display associated
behavioural disturbances, mainly attention
deficit and hyperactivity disorder and obses-
sive compulsive behaviour.2 Although in his
original description Gilles de La Tourette
emphasised the hereditary nature of the syn-

drome,3 only recently has evidence been gath-
ered suggesting that the most likely mode of
transmission for Tourette's syndrome and
related conditions is autosomal dominant
inheritance.4 Recent epidemiological studies
indicate a prevalence ranging from 3 to
10/1000, showing that Tourette's syndrome is

more common than previously thought.5
Mild intensity of Tourette's syndrome in most
patients, a tendency to blame psychological
factors for tics, and the misconception that
coprolalia is essential to the diagnosis may
account for Tourette's syndrome being over-
looked and underdiagnosed.

Large series of patients with Tourette's syn-
drome from the northern hemisphere have
been described,'0 12 but there are only a few
reports on the syndrome in other areas.'3 15 In
the present study we describe the clinical char-
acteristics of 32 consecutive patients with
Tourette's syndrome seen at a movement dis-
orders clinic in Brazil, to investigate whether
the phenomenology of this syndrome varies in
different geographic areas.

Patients and methods
Patients were included in the study if they met
the following diagnostic criteria, slightly modi-
fied from DSM-IV': a combination of motor
and vocal tics with onset in the first two
decades of life, lasting more than one year,
causing considerable impairment in social,
occupational, or other important areas of
functioning, and lack of other neurological
abnormalities. We also used DSM-IVI modi-
fied diagnostic criteria for obsessive compul-
sive behaviour and attention deficit and
hyperactivity disorder. The first was diagnosed
when there was a history of obsessions (persis-
tent ideas, thoughts, impulses, or images expe-
rienced as intrusive and inappropriate and that
cause anxiety or distress); and/or compulsions
(repetitive behaviours or mental acts the aim
of which is to prevent or reduce anxiety or dis-
tress, not to provide pleasure or gratification).
The presence of five or more of the following
was required for the diagnosis of attention
deficit and hyperactivity disorder: failure to
give attention to details or making careless
mistakes in schoolwork, work, or other activi-
ties; difficulty sustaining attention in tasks or
playing activities; frequent difficulty organising
tasks and activities; easy distractability by
extraneous stimuli; failure to follow through
on instructions and to finish schoolwork,
chores, or duties in the workplace; often leaving
seat in classroom or in other situations in
which remaining seated is expected; difficulty
playing or engaging in leisure activities quietly;
talking excessively.
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From July of 1993 to July of 1994, 32 of
504 (6%) patients consecutively seen at the
Federal University of Minas Gerais Movement
Disorders Clinic (FUMG-MDC), a referral
centre for patients with movement disorders in
the state of Minas Gerais and neighbouring
areas, met the outlined criteria. Patients
included in the present study were not referred
specifically for investigation of Tourette's syn-

drome. All patients were examined by one of
us (FC). We investigated the age at onset of
Tourette's syndrome, the symptoms at onset,
the age at onset of tic, the presence of obses-
sive compulsive behaviour and the age at its
onset, the presence of attention deficit and
hyperactivity disorder and the age of its onset,
the presence of other behavioural disorders,
motor and vocal tics, and family history of tics
and behavioural abnormalities. All data were

entered into a relational database. Two
patients with obsessive compulsive behaviour
and one with attention deficit and hyperactivity
disorder, not able to recall the age at onset of
these associated disorders, were excluded from
the statistical analysis.

Results
The mean age of the 24 men and eight women
(male:female ratio of 3:1) at the first visit to
the clinic was 22 3 (SD13 6), range 7-65
years. All patients but one, born of a Brazilian
mother in Chile, were natives of Brazil. Five
(16%) were white and the other 27 (84%)
mulatto. The mean age at onset of Tourette's
syndrome was 7 1 (SD 4 2), range 1-19 years,
tics being the first symptom in 22 (71%) and
hyperactivity in nine (29%). The mean age at
onset of tics was 8 2 (SD 3 8), range 3-19
years. Table 1 shows the most frequent motor
and vocal tics. Nine patients (28%) displayed

Table I Motor and vocal tics in a Brazilian cohort of
patienets (n = 32) with Tourette's syndrome

No (/0

Motor
Blinking 28 (87)
Grimacing 20 (62)
Elevation of shoulders 16 (50)
Head jerking 15 (46)
Dystonic tic of the head 10 (31)
Protrusion of lips 9 (28)
Copropraxia 8 (25)
Leg shaking 7 (21)
Complex gait tics 6 (18)

Vocal:
Sniffing 24 (75)
Throat clearing 16 (50)
Grunting sounds 16 (50)
Coprolalia 9 (28)
Echolalia 5 (15)
Palilalia 3 (9)
Barking 1 (3)

coprolalia. Table 2 contains the most common
obscenities most often shouted by these
patients as well as by patients with Tourette's
syndrome from other countries. Abnormal
sensations preceded the tics (sensory tics or

prodrome) in 10 patients (31%) whereas only
one patient referred to pain associated with
tics. This patient had a severe distonic tic of
the head, which dislocated the C4-C5 inter-
vertebral disk, producing radiculomyelopathy,
as documented by EMG and CT. Only injec-
tions of botulinum toxin into the cervical mus-
culature controlled this patient's tic. Fourteen
patients (44%) displayed obsessive compulsive
behaviour, with the mean age at onset of 9 1
(SD 3 5), range 5-19 years. Attention deficit
and hyperactivity disorder were present in 20
(63%) patients, with onset at age 6 9 (SD
6-3), range 1-30 years. Other common behav-
ioural disturbances were sleep disorders (pre-
sent in 17 patients), depression (diagnosed in
10 patients), and impulse control disorder
(recognised in nine patients).

History of tics, obsessive compulsive behav-
iour, and hyperactivity among first degree rela-
tives was present, respectively, in 27 (84%),
17 (53%), and six (19%) of the patients.
Interestingly, mothers displayed obsessive
compulsive behaviour in 12 of the 17 patients
with family history of this disturbance. In six
patients there was a family history of alco-
holism.

Discussion
In the present study we investigated the clini-
cal features of a Brazilian cohort of patients
meeting modified-DSM-IV' criteria for
Tourette's syndrome. Overall, our results are

similar to those reported on other Tourette's
syndrome populations." 15 Simple movements
(excessive eye blinking, grimacing, shoulder
shrugging, and head jerking) and vocalisations
such as sniffing, throat clearing, and grunting
were the most common tics identified among
our patients. Similar results have been
reported by Jankovic and Rohaidy8 and
Comings and Comings'" studying, respec-
tively, 112 and 250 patients with Tourette's
syndrome in the United States as well as by
Lees and colleagues' in their investigation of
53 British patients with Tourette's syndrome.
Although we have not rated the severity of our
patients' disorder, this finding supports the
conclusion that even at specialised centres,
where patients are likely to present with more

severe symptoms, patients with Tourette's
syndrome usually display a mild disease. "

Table 2 Companrson of obscenities nost commonly spoken by patienits with Tourette's syndromne in Brazil and other counitries

Brazil Present series England'2 USA" Japan" Spain2" Denmark'
Merda (faeces) Fuck Fuck Kusobaa (shit grandma) Puta (whore) Kaeft (shut up)
Bosta (faeces) Cunt Shit Chikusho (son of a whore) Mierda (faeces) Svin (swine)
Filho da puta (son of a whore) Bastard Bitch Female genitalia and breasts Cofio (vulva) Fisse (vulva)
Bunda (buttocks) Piss Asshole Joder (fornicate) Kusse (vulva)
Buceta (vagina) Sod Bastard Maricon (homosexual) Pik (penis)
Cacete (penis) Cock Cojones (testicles) Rov (buttocks)
Caralho (penis) Shit Hijo de puta (son of a whore) Pis (piss)
Porra (sperm) Prick Hostia (holy bread) Gylle (animal faeces)
Va tomar no cu (fuck off) Sgu (by God)
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We recognised coprolalia in nine patients
(28%), similar to the results reported by oth-
ers. l 17 Like others,'8 we found that the
obscene words most often used by patients
with and patients without Tourette's syn-
drome are similar. The frequency of coprolalia
in published series of patients with Tourette's
syndrome ranges from 4% in a study of
97 Japanese children'9 to about 40% in
American," British,'2 and Spanish20 series.
These discrepancies have been explained as
resulting from cultural differences among the
geographic areas where the patients were stud-
ied. The rarity of coprophenomena among the
Japanese, for instance, might reflect the deco-
rum of their culture.20 This interpretation is
challenged, however, by a recent study show-
ing that only 8% of 112 young American
patients with Tourette's syndrome exhibited
coprolalia.'8 The authors suggested that this
symptom is rare among young patients,
becoming increasingly common as they grow
old. The young age of the Japanese population
studied by Nomura and Segawa'9 would
explain their findings. It seems, therefore, that
the frequency of coprolalia is relatively stable
regardless of the ethnic, cultural, and geo-
graphic origin of the studied populations, with
the exception of young patients. Table 2
shows the lack of phonetic analogies among
the obscenities shouted by patients with
Tourette's syndrome in different countries.
This holds true for languages with a common
origin and similar structure, such as Spanish
and Portuguese, and even for countries with
similar idioms (United States and England).
These findings are not consistent with copro-
lalia simply resulting from the modulation of
the air by muscles of the respiratory pathways,
as previously suggested.22 Our results suggest
that coprolalia may represent an expression of
disinhibition, thought to play a crucial part in
Tourette's syndrome. 16 According to this
hypothesis, as a result of their genetic defect,
some patients with Tourette's syndrome
become incapable of suppressing the produc-
tion and vocalisation of obscenities which vary
depending on the culture. On the other hand,
as the repertoire of basic motor behaviour
(blinking, grimacing, etc) and vocalisations
(for example, sniffing and coughing) are com-
mon to all humans, their release due to lack of
inhibition produces similar simple motor and
vocal tics.

As in other studies,48 1116 we could show
that in our patients Tourette's syndrome is
expressed by a combination of motor and
behavioural disturbances. Attention deficit
and hyperactivity disorder, the most frequent
behavioural disorder (63%) in the present
series, has been identified in 8% to 80% of
patients with Tourette's syndrome.2 1011 16 17
The onset of attention deficit and hyperactiv-
ity disorder usually precedes the development
of tics."16 This finding is replicated in our
study as attention deficit and hyperactivity dis-
order was noticed 1-3 years earlier than tics.
Sleep disorders, obsessive compulsive behav-
iour, and depression were found in percent-
ages similar to those reported by others.6 9 12 16

The familial nature of Tourette's syndrome,
already emphasised by Gilles de la Tourette,2
is also supported by our findings of a family
history of tics (84%), obsessive compulsive
behaviour (53%), and attention deficit and
hyperactivity disorder (19%) among the
patients studied. In other series,1 1223 relatives
with tics and attention deficit and hyperactiv-
ity disorder have been recognised respectively
in 38% to 56% and 26% of patients. Jankovic
and Rohaidy,8 however, reported a family his-
tory of tics in 79% of their patients, a number
similar to ours. It is not clear, however, why
the number of patients in our series with rela-
tives displaying obsessive compulsive behav-
iour is higher than the figure reported by
others (10-28%).8 23 Reasons other than real
differences among the studied populations
may account for this discrepancy. Variability
in diagnostic criteria for obsessive compulsive
behaviour may explain the difference.
Conversely, our relatively small sample may
have concentrated more severe cases. That
most obsessive compulsive behaviour family
history is related to maternal heritage is consis-
tent with the notion that the Tourette's syn-
drome gene is expressed by this behavioural
abnormality more commonly among women.4

Patients with Tourette's syndrome evalu-
ated at a tertiary referral centre such as the
FUMG-MDC may present with a more severe
disease, not necessarily representative of the
general population. In a study of a large kin-
dred with Tourette's syndrome, for example,
37% of patients with this disorder were
unaware of their tics.24 None the less, our find-
ings show that regardless of the geographic
region, ethnic origin, and cultural background,
patients with Tourette's syndrome are similar.
This supports the concept that genetic influ-
ences are most important in the aetiology of
Tourette's syndrome.' 6 However, the part
played by environmental factors in its expres-
sion should not be overlooked. As we have dis-
cussed in the present study, coprophenomena
may be influenced by the cultural environment
of the patients. Furthermore, twin studies have
shown correlation between lower birth weight
and greater severity of symptoms of Tourette's
syndrome. 16
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